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Introduction
The Government of Canada and the Bank of Canada have renewed 
Canada’s inflation-control target for a further five-year period, ending 
31 December 2021. Under this agreement, the Bank will continue to conduct 
monetary policy aimed at keeping inflation, as measured by the total con-
sumer price index (CPI), at 2 per cent, with a control range of 1 to 3 per cent 
around this target.

The Bank of Canada’s mandate is to promote the economic and financial 
welfare of Canadians. The best way monetary policy can achieve this goal 
is by giving Canadian households and businesses confidence in the value 
of their money. Canada’s experience with inflation targeting has demon-
strated that this is best accomplished by keeping inflation low, stable and 
predictable.

Canada adopted an inflation-targeting framework in 1991, with the target of 
2 per cent in place since 1995. The framework is defined in a joint agree-
ment between the Bank of Canada and the Government of Canada and is 
reviewed and renewed every five years.

The inflation target is symmetric—the Bank is equally concerned about 
inflation rising above or falling below the 2 per cent target. Changes in the 
Bank’s target for the overnight rate of interest (its policy rate) are transmitted 
to the economy through their effects on market interest rates, asset prices 
and the exchange rate. A flexible exchange rate has a role in the transmis-
sion of monetary policy and also serves as an automatic buffer, helping to 
insulate the economy from internal and external shocks.

Monetary policy actions take time to work their way through the economy. 
An easing (tightening) of monetary policy can be expected to boost (restrain) 
total demand for Canadian goods and services in the future. Thus, through 
its policy actions, the Bank pursues a balance between the strength of this 
demand and the economy’s productive capacity in order to influence infla-
tionary pressures in a way that is consistent with bringing inflation back to 
the 2 per cent target.

Since the adoption of inflation targeting, inflation (as measured by the CPI) 
has averaged close to 2 per cent and has deviated narrowly around the 
target. The Bank’s monetary policy has been successful in keeping infla-
tion low, stable and predictable, despite significant economic and financial 
volatility. This price stability has reduced uncertainty, helping households 
and firms make spending and investment decisions with more confidence; 
encouraging investment in Canada’s economy; contributing to sustained 
growth in output, employment and productivity; and improving the standard 
of living of Canadians.
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The inflation-targeting framework combines a clearly specified objective 
agreed to by the government and the central bank with sufficient flexibility in 
the conduct of monetary policy to achieve that objective in the face of eco-
nomic shocks and a highly uncertain global economic environment. Over 
time, the credibility of this proven framework has become self-reinforcing, 
with the 2 per cent midpoint of the inflation-control range providing an 
anchor for expectations of future inflation and thus enhancing the efficacy of 
monetary policy.

Each time the inflation-control agreement is renewed, the Bank carefully 
reassesses important aspects of the targeting framework. Every five years, 
the Bank asks itself an important question: Is a monetary policy framework 
based on a 2 per cent inflation target the best contribution that the Bank can 
make to Canada’s economic and financial welfare? The Bank’s perspectives 
on this question have continued to evolve, taking into account the latest 
knowledge in economics and policy experience in Canada and around the 
world (Box 1).

For the 2016 renewal, the Bank focused its review and research on the fol-
lowing three questions (Côté 2014):

 � Should the 2 per cent inflation target be increased?

 � How should core inflation be measured and used?

 � To what extent should the conduct of monetary policy take into account 
financial stability considerations?

In addition to exploring the answers to these questions, this report provides 
an overview of the use of risk management in monetary policy to help 
address economic uncertainty (Poloz 2014).

The Bank’s analysis finds that while an inflation target above 2 per cent 
could reduce the frequency of episodes when the policy interest rate is 
constrained by a lower bound, the availability of unconventional monetary 
policy tools mitigates that constraint. At the same time, a higher target could 
exacerbate the costly distortions caused by inflation, and transitioning to a 
new target could lead to a loss of credibility. Overall, the Bank considers the 
arguments for maintaining the 2 per cent target to be compelling and the 
evidence does not justify a change in the target at this time.

After evaluating different measures of core inflation and reviewing the 
practices of other central banks, the Bank has decided to replace its cur-
rent measure of core inflation with three new measures. The use of three 
measures manages the risks associated with the shortcomings of any single 
indicator.

Meanwhile, the Bank’s thinking on the interaction of monetary policy and 
financial stability is evolving. With a deeper appreciation of the complexity of 
the interactions, a risk-management approach to monetary policy provides 
flexibility to incorporate financial stability considerations into monetary 
policy. Because of the inherent uncertainty associated with economic 
projections, different interest rate paths could be broadly consistent with 
achieving the inflation target over a reasonable horizon, particularly given 
the flexibility in the inflation-targeting framework. A risk-management 
approach then allows policy-makers to evaluate the different implications 
of these alternative paths for other aspects of the economic and financial 
environment, including financial stability concerns.
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While the formulation of monetary policy always incorporates financial 
system developments, financial stability objectives should be primarily 
met with a strong financial regulatory and supervisory framework that has 
the necessary microprudential and macroprudential policies and tools. 
Moreover, improved financial system resilience, the development and 
use of macroprudential tools, and a better understanding of the complex 
relationship between monetary policy and financial stability all suggest that 
episodes of tension between the inflation-targeting objective of monetary 
policy and risks to financial stability will be less common than previously 
assessed. Nevertheless, central banks, including the Bank of Canada, can 
make important ongoing contributions to the promotion of financial stability 
through their system-wide assessment of vulnerabilities and risks and 
through public communications.

Box 1

Key Take-Aways from the 2011 Renewal of the Infl ation Target
Bank analysis focused on three questions in the lead-up to 
the renewal of the agreement on the infl ation-control target 
in 2011: Should the infl ation target be lowered to a rate below 
2 per cent? Should a price-level target be adopted? To what 
extent should monetary policy take account of fi nancial 
stability considerations? The key take-aways of the 2007–09 
crisis experience and the new research were as follows .

Targeting a lower rate of infl ation . While the prospective 
net benefi ts of a lower infl ation target were assessed to 
be greater than previously estimated, new research and 
the experience of the global economic and fi nancial crisis 
pointed to sizable costs associated with the eff ective lower 
bound (ELB) on interest rates . Thus, before the benefi ts of 
a lower target could be confi dently pursued, it would be 
important for central banks to fi nd a way to limit the prob-
ability of hitting the ELB and to manage more eff ectively if 
they did .

Price-level targeting (PLT) . With PLT, following periods of 
below-target average infl ation, policy-makers would seek a 
period of above-target infl ation to ensure the desired rate 
of change in the price level over time . Theoretical modelling 
showed that PLT could potentially deliver gains in terms of 
increasing both long-term certainty about the price level 
and short-term macroeconomic stability . However, the 
theoretical gains would be contingent on public under-
standing of the framework and rational forward-looking 
expectations . Moreover, the gains were estimated to be 
small under ordinary circumstances . Overall, the Bank 

concluded that the potential benefi ts of PLT over the 
infl ation-targeting framework did not clearly outweigh the 
costs and the risks of moving away from a policy framework 
that had resulted in well-anchored expectations and strong 
central bank credibility .

Monetary policy and fi nancial stability . The global fi nan-
cial crisis reinforced the reality that economic stability and 
fi nancial stability are inextricably linked . From the point 
of view of fi nancial stability, macroprudential policies that 
incorporate system-wide perspectives were recognized 
as being necessary since strong individual fi nancial insti-
tutions would not be suffi  cient to ensure the safety and 
soundness of the fi nancial system as a whole . In addition, 
in some exceptional circumstances, monetary policy might 
be the appropriate tool to support fi nancial stability . From 
the point of view of economic and price stability, a frame-
work anchored on a solid and credible infl ation target was 
regarded as providing the fl exibility for monetary policy to 
play an occasional role in supporting fi nancial stability . In 
particular, the Bank recognized that because the eff ects of 
fi nancial imbalances on output and infl ation could mani-
fest themselves over a long period, some fl exibility might 
be needed regarding the time horizon over which infl ation 
should be expected to return to target . While this fl exibility 
might involve sacrifi cing some infl ation performance over 
the usual policy horizon, it would lead to greater fi nancial, 
economic and, ultimately, price stability over a somewhat 
longer horizon .
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canada’s Experience with 
Inflation targeting
The results of Canada’s inflation-targeting framework have been impressive. 
Inflation in Canada, as measured by the CPI, has been remarkably stable 
since 1991. With the introduction of inflation targeting, inflation was quickly 
brought down (Chart 1). Since 1995, it has averaged close to 2 per cent 
with no persistent episodes outside the control range of 1 to 3 per cent. The 
standard deviation of inflation has also declined to less than half of what 
it was previously (Table 1). This reduction can be largely attributed to the 
anchoring that an explicit numerical target provides for inflation expecta-
tions and for economic and policy decisions. In addition, nominal interest 
rates have been lower across a range of maturities, primarily because infla-
tion expectations have declined, but also partly because the premiums to 
compensate investors for inflation risk have been smaller, on average.

Canada’s inflation-targeting regime successfully withstood the test of 
the 2007–09 global financial crisis and economic recession and helped 
strengthen the Canadian economic recovery. Past success with maintaining 
inflation around 2 per cent had anchored the public’s confidence that, despite 
the extreme conditions of that period, policies would continue to achieve 
the inflation target. As a result, the well-established credibility of the inflation 
target allowed the Bank of Canada to pursue an aggressive monetary policy 
response to forestall a deeper and more prolonged economic slump.
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Sources: Statistics Canada and Bank of Canada calculations Last observation: September 2016
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By April 2009, the Bank had lowered the policy rate to 25 basis points (bps) 
and instituted forward guidance in the form of a commitment to maintain the 
policy stance through the second quarter of 2010, conditional on the out-
look for inflation. The Bank also used the flexibility in the inflation-targeting 
framework to lengthen the horizon for returning inflation to 2 per cent to 
beyond two years, longer than the average horizon of six to eight quarters.1 
The strength of the broader domestic policy and regulatory framework also 
contributed to the Canadian economy’s resilience to the global shocks. In 
2010, with the resumption of global and domestic economic growth, a nar-
rowing of the output gap and inflation close to 2 per cent, the Bank raised 
the policy rate to 1 per cent.

After rebounding to pre-crisis highs in 2010, global economic growth weakened 
in 2011. From 2011 through 2013, growth in Canada was challenged by global 
economic uncertainty, the sovereign debt crisis and recession in the euro area, 
the modest pace of the recovery in the United States, and slowing growth 
in some emerging-market economies. Economic slack and competitiveness 
pressures on retailers were sources of disinflationary pressure in Canada.

Through this period, the Bank had been projecting a rebalancing of 
growth in Canada. Debt-fuelled household spending, which had carried 
the economy through a period of subpar export and investment growth, 
was expected to moderate and contribute to a constructive evolution of 
household imbalances. At the same time, exports were expected to gather 
strength on the back of an increasingly robust US economy and lead natur-
ally to more business investment. However, during 2013, it became clear 
that the anticipated rebalancing of real activity would take longer to unfold 
than anticipated, and downside risks to inflation were becoming increasingly 
important, with inflation remaining below target from mid-2012.

1 While the Bank has sought to return inflation to 2 per cent on a horizon of six to eight quarters, on 
average, there has been considerable variation in the inflation-targeting horizon, reflecting the nature of 
the shocks hitting the economy (Bank of Canada 2011).

Table 1: Canada’s economic performance

Average (per cent) Standard deviation

1975M1 
to 1991M1

1991M2 
to 2016M9

1995M1 
to 2016M9

1975M1 
to 1991M1

1991M2 
to 2016M9

1995M1 
to 2016M9

CPI: 12-month 
increase 7.1 1.9 1.9 2.9 1.1 0.9

Real GDP 
growtha 2.8 2.4 2.4 3.8 2.6 2.5

Unemployment 
rateb 8.9 8.0 7.5 1.7 1.5 1.0

3-month 
interest ratec 10.9 3.5 3.0 3.0 2.2 1.9

10-year 
interest rated 10.7 4.9 4.3 2.0 2.2 1.8

Note: The table incorporates real GDP data through the second quarter of 2016.
a. Annualized quarter-over-quarter growth rate for quarters within the time period. Real GDP data incorporate 

the latest historical revisions of the Canadian System of National Accounts for quarters starting in 1981Q1. 
Annualized quarter-over-quarter growth rates prior to 1981Q2 are based on the real GDP series that was 
terminated with the introduction of the 2012 historical revisions.

b. Unemployment data start in 19 76M1, owing to the introduction of a new labour force survey at that time.
c. The 3-month interest rate refers to the 3-month prime corporate rate.
d. Owing to data availability, prior to June 1982, the 10-year interest rate refers to the yield of government 

bonds with maturations longer than 10 years; after June 1982, it is based on the 10-year government bond 
yield from Statistics Canada.

Sources: Statistics Canada and Bank of Canada calculations
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The change in the Bank’s outlook required a significant shift in communica-
tions in the second half of 2013. The Bank adopted a neutral monetary policy 
stance and stopped providing forward guidance about the future path of 
interest rates. At the same time, heightened uncertainty led the Bank to 
explicitly incorporate confidence bands into discussions of the economic 
projection. The shift to a neutral policy stance indicated that the level of the 
policy interest rate was within a zone that was consistent with the expectation 
of achieving the inflation target over a reasonable horizon. The flexibility in 
the framework regarding the horizon provided scope for hedging against the 
risk that lower interest rates might exacerbate household imbalances. This 
new portrayal helped characterize the policy dialogue as an exercise in risk 
management.

In 2014, global growth continued to disappoint. The United States fared rela-
tively well, having taken aggressive and sustained policy actions to stimulate 
economic activity and increase the resilience of the US financial system. 
Meanwhile, Canadian real GDP growth held up, with important support from 
household spending. While excess capacity pressures persisted, disinfla-
tionary pressures associated with retail competition waned and measures of 
core inflation started to drift up (Chart 2).

A growing global supply of commodities in the context of weak global 
demand first appeared as softness in non-energy commodity prices but 
subsequently spread: in the second half of 2014, oil prices fell sharply. 
Confronted with the impact of lower prices for oil and other commodities, 
the Bank lowered its policy interest rate in January 2015 and again in July 
as the impact and persistence of the terms-of-trade shock became clearer. 
In contrast to 2013, the size and nature of the shocks were such that leaving 
the policy rate unchanged would not have been consistent with achieving 
the inflation target in a reasonable time frame. The decline in Canada’s 
terms of trade and in the value of the Canadian dollar set in motion complex 
adjustments that were expected to influence the evolution of economic 
activity in Canada over several years.

File information 
(for internal use only): 
2 per cent Target -- EN.indd

Last output: 12:47:07 PM; Oct 21, 2016

a. These measures are CPIX; MEANSTD; the weighted median; CPIW; CPI excluding food, energy 
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Statistics > Indicators > Indicators of Capacity and Infl ation Pressures for Canada > Infl ation 
on the Bank of Canada’s website.
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Chart 2: Alternative measures of core infl ation used until 2016 
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The depreciation of the Canadian dollar associated with the decline in 
resource prices has since been providing support to prices of consumer 
goods with high import content and, as a result, measures of core inflation 
have been close to 2 per cent. However, the decline in consumer energy 
prices and disinflationary pressures associated with economic slack have 
more than offset the effects of exchange rate pass-through, and total infla-
tion has remained in the lower part of the inflation-control range since the 
first quarter of 2015. Despite persistent disinflationary pressures, inflation 
expectations have remained well anchored by the Bank’s 2 per cent target.
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the level of the Inflation-
control target
As noted in the previous section, the 2 per cent inflation target has served 
Canada well. Despite this success, the Bank studied the costs and benefits 
associated with an inflation target below 2 per cent in preparation for the 
last renewal in 2011. This research found that the prospective benefits asso-
ciated with a lower inflation target were greater than previously estimated. 
However, the research also indicated that pursuing a target below 2 per cent 
would substantially increase the frequency of potentially costly encounters 
with the effective lower bound (ELB) on nominal interest rates.2 Overall, the 
Bank concluded that the benefits of a lower inflation target were insufficient 
to offset the possible increased costs associated with the ELB.

Experience and analysis since 2011 have reinforced the importance of the 
ELB for the conduct of monetary policy in an environment of persistently 
weak aggregate demand and inflation. In many jurisdictions, the ELB has 
been a more persistent constraint than anticipated, eliciting a greater appre-
ciation for the potentially long-lasting nature of ELB episodes. At the same 
time, the Bank’s estimate of the real neutral rate of interest—the real (inflation-
adjusted) policy rate consistent with output at its potential level and inflation 
on target after the effects of all cyclical shocks have dissipated—has declined. 
The analysis suggests that interest rates are likely to be lower, on average, in 
the future than they were during the first two decades of inflation targeting. 
These and other factors have led to suggestions that consideration should be 
given to targets above 2 per cent (see, for example, Williams 2009; Blanchard, 
Dell’Ariccia and Mauro 2010; Ball 2014; Krugman 2014a and 2014b). Therefore, 
in preparation for the 2016 renewal, the Bank undertook a careful analysis of 
the costs and benefits of raising the target.

Benefits of a higher inflation target
The principal benefit of a higher inflation target is that it reduces the likeli-
hood that monetary policy will find itself operating at the ELB. A higher infla-
tion target would raise the average level of nominal interest rates in general 
and the policy rate in particular, providing greater scope for easing through 
conventional policy before reaching the ELB and reducing the frequency of 

2 Normally, central banks conduct monetary policy by setting a target for the overnight interest rate. The 
traditional view was that investors would not accept interest rates that were less than zero because 
they could always hold currency and earn a zero return. While the lower bound is now estimated to be 
below zero, it remains the case that, at some point, the central bank would not be able to lower policy 
rates further to provide additional monetary stimulus.
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ELB episodes.3 In addition, with inflation expectations anchored at a higher 
target, it would be possible to make real interest rates more negative in ELB 
episodes, attenuating the severity of such episodes and reducing the likeli-
hood of persistently undershooting the inflation target.4

In recent years, three important changes have influenced estimates of the 
probability of being constrained by the ELB. First, the Bank’s analysis sug-
gests that the real neutral rate has declined from about 3 per cent in the mid-
2000s to about 1.25 per cent.5 All else being equal, the decline in the neutral 
rate raises the likelihood of encounters with the ELB. Second, estimates of the 
ELB itself have also declined, partially offsetting the impact of the lower neu-
tral rate. In 2009, the Bank viewed 0.25 per cent as the ELB.6 Since then, sev-
eral central banks have adopted negative policy rates, and markets in these 
jurisdictions have continued to function effectively (Jackson 2015). Currently, 
the Bank’s best estimate is that the ELB is approximately -0.5 per cent in 
Canada (Witmer and Yang 2015 and 2016). In isolation, the lower ELB reduces 
the likelihood of ELB episodes. But, on net, these two changes cause the 
estimated probability of being constrained by the ELB to rise (Box 2).

Financial regulatory reform is the third influence on the probability of being 
constrained by the ELB. Experience over the past decade has shown that 
banking crises tend to be associated with deeper recessions and prolonged 
slow-growth recoveries, which in turn prompt reductions in policy rates, 
raising the constraint probability. To the extent that regulatory reform has 
reduced the likelihood of financial crises, the probability of ELB episodes and 
of a breakdown of the monetary policy transmission mechanism has likely 
also been reduced. A more detailed discussion of regulatory reform and 
the implications for monetary policy appears in the later section, “Financial 
Stability Considerations in the Conduct of Monetary Policy,” on page 23.

Ultimately, the goal of a higher target would be to enhance economic 
stability by reducing the adverse consequences of the ELB on economic 
activity and inflation. The Bank’s analysis suggests that a higher inflation 
target would yield modest but material improvements in macroeconomic 
performance at the ELB if unconventional monetary policy tools were not 
used. But, in practice, central banks can employ a range of unconventional 
policy measures.7 In addition to negative policy rates, these measures 
include the following.8

3 The analysis in the main text abstracts from changes in the CPI measurement bias. At the time of the 2011 
renewal, the Bank estimated that measured CPI inflation was biased upward by about 0.5 percentage 
points (Sabourin 2012). More recent estimates indicate that the bias is now about 0.3 percentage points 
(Sabourin forthcoming). This finding suggests that the estimated true rate of inflation that is consistent 
with 2 per cent measured inflation has risen from 1.5 per cent to about 1.7 per cent. The higher estimate 
of the true rate of inflation would tend to increase the average level of nominal interest rates. While this 
effect is small, it captures some of the benefits that would be associated with a higher inflation target.

4 A higher target would also reduce the risk of persistent deflation, which is often said to exert malignant 
effects by creating an incentive to delay purchases and by raising the real value of nominal debt. But 
these effects do not qualitatively distinguish deflation from low inflation. For a given nominal interest 
rate, low expected inflation raises the real interest rate and causes households to delay consumption. 
In addition, ex post, lower-than-expected inflation raises the real burden of nominal debt, depressing 
demand. Therefore, if deflation is special, it is perhaps because of its psychological significance. For 
example, a negative inflation rate might draw more attention than a low positive rate, possibly causing 
inflation expectations to become unanchored more quickly.

5 The Bank’s most recent estimate of the neutral policy rate appeared in the April 2016 Monetary Policy 
Report. For a discussion of the reasons for the decline in the neutral rate, see Mendes (2014).

6 The choice of a slightly positive ELB was motivated in part by concerns about the need to provide 
lenders and borrowers with the incentive to transact in markets. At the time, there was substantial 
uncertainty about the impact of very low interest rates on market functioning. This uncertainty led most 
central banks to exercise due caution by keeping policy rates slightly positive.

7 See Bank of Canada (2015) for further details.

8 Negative interest rates are included in the list of unconventional policy measures available to a central 
bank because the zero limit on interest rates can be obtained by simply holding bank notes, implying the 
potential for some changes to the traditional transmission mechanism once policy rates fall below zero.
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Forward guidance: Conditional statements by a central bank about the 
future path of its policy rate, usually aimed at influencing longer-term interest 
rates when the policy rate is at the ELB.

Large-scale asset purchases (LSAPs): Outright purchases of financial assets 
through the creation of excess settlement balances (that is, central bank 
reserves), with the goal of pushing up the price of, and reducing the yield on, 
the purchased assets (which could include longer-term government securities 
or private assets such as mortgage-backed securities and corporate debt).

Funding for credit: Provision of collateralized term funding to banks at a 
subsidized rate if they meet certain lending objectives, with the goal of 
alleviating impairments to the flow of credit.

While the Bank’s policy rate reached what was then perceived to be the 
ELB in 2009–10, monetary policy was not materially constrained. The Bank 
made effective use of forward guidance during this episode, it did not need 
to employ any of the other unconventional measures, and the duration of 
the ELB episode was limited to about a year. Globally, all of the measures, 
including negative policy rates, have been used by central banks. The Bank 
has reviewed international evidence to assess the effectiveness of the various 
unconventional policy measures, but data limitations and economic develop-
ments in the wake of the crisis make it difficult to precisely identify the impact 
of any given policy measure. Nevertheless, the available evidence suggests 
that these unconventional measures are effective at influencing market 
interest rates and asset prices at the ELB.9 For example, the international 
experiences of Switzerland, Sweden and the euro area suggest that while 
negative rates may not be fully transmitted into some bank lending rates, they 
do appear to be passed on to longer-term market interest rates.10

However, as with conventional policies, the use of the unconventional tool 
kit may have its limits (Santor and Suchanek 2016).11 For example, significant 
purchases of a security can impair market functioning by reducing liquidity 
in the market and even disconnecting the purchased security from the rest 
of the market (Bernanke and Reinhart 2004). However, as seen in the United 
Kingdom and Sweden, central bank holdings of close to 40 per cent of 
the government bond market do not seem to have caused any significant 
market impairment. And, while negative rates have the potential to impair 
the functioning of financial markets such as repo markets, it is expected that 
Canadian financial markets will be able to adapt to small negative interest 
rates, as markets of other countries with negative rates have done (Witmer 
and Yang 2016).12 Until more central banks have exited from their use of 

9 The Bank evaluated unconventional policies by conducting original research and reviewing the broader 
literature. Charbonneau and Rennison (2015) review the literature on forward guidance. The Bank has 
also conducted research on forward guidance, including an evaluation of the impact of the Bank’s 
conditional commitment in 2009–10 by He (2010) and a model-based assessment of state-contingent 
forward guidance by Mendes and Murchison (2014). Kozicki, Santor and Suchanek (2011); Santor and 
Suchanek (2013); and Reza, Santor and Suchanek (2015) review the evidence on the effectiveness 
of LSAPs. Santor and Suchanek (2016) review the international experience with LSAPs and nega-
tive interest rates. Bank research in this area includes estimates of the impact of LSAPs on the real 
economy by Baumeister and Benati (2013) and an analysis of international transmission mechanisms 
by Dahlhaus, Hess and Reza (2014).

10 For this reason, the Bank’s analysis in Box 2 assumes that only half of any policy rate changes below 
zero are passed through to lending rates in the simulations.

11 LSAPs appear to be subject to diminishing returns to scale and may hinder price discovery and reduce 
welfare due to a diminished supply of safe assets, and, more generally, unconventional monetary poli-
cies (UMPs) may lead to excessive risk taking (Santor and Suchanek 2016). Bauer et al. (2016) suggest 
that the effectiveness of some, but not all, UMPs may be limited in small open economies.

12 While negative interest rates may also lower bank profitability, this possible negative impact could be 
offset, since negative rates would help boost domestic demand, improve loan credit quality and result 
in capital gains on banks’ bond holdings (Viñals, Gray and Eckhold 2016).
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Box 2

The Probability of Being Constrained by the Eff ective Lower Bound on Nominal Interest Rates
The neutral rate of interest is a key determinant of the prob-
ability that conventional monetary policy is constrained by 
the eff ective lower bound (ELB) . Here, the real neutral rate 
is defi ned as the real policy rate consistent with output at its 
potential level and infl ation equal to target after the eff ects 
of all cyclical shocks have dissipated . In the mid-2000s, the 
Bank assumed the real neutral rate was about 3 per cent . 
Currently, the Bank’s estimates are in the range of 0 .75 to 
1 .75 per cent (with a 1 .25 per cent midpoint) .1 This decline 
implies that interest rates will, on average, be lower in the 
future, meaning there will be less room for conventional 
monetary policy to ease before hitting the ELB .

In 2009, the Bank viewed 25 basis points (bps) as the ELB . At 
this ELB, the decline in the neutral rate raises the estimated 
probability of being constrained by the ELB from about 3 per 
cent to about 12 per cent (Chart 2-A) . More recently, the 
Bank revised its view of the ELB, which is now judged to be 
about -50 bps . Assuming an ELB of -50 bps would eliminate 
roughly half of the increase in the probability, leaving it at 
7 per cent .2 The lower ELB therefore provides a partial, but 
signifi cant, off set to the lower neutral rate . 

Raising the infl ation target could also help reduce the 
probability of being constrained by the ELB (Chart 2-B and 
Chart 2-C) . A higher infl ation target would lead to higher 

1 For details on the various approaches used to estimate the neutral rate, see 
Mendes (2014) .

2 Based on the experience of other central banks with negative rates, the analysis 
assumes that only half of any policy rate changes below zero are passed through 
to lending rates in the simulations .

nominal interest rates on average (for a given real neutral 
rate) . This would create more space for conventional policy to 
ease before hitting the ELB . A higher target could materially 
reduce the frequency and duration of ELB episodes . Indeed, 
raising the infl ation target to 3 per cent would be suffi  cient 
to off set the remaining eff ects of the lower neutral rate on 
the probability of being constrained by the ELB . However, the 
overarching goal of a higher target would not be to reduce the 
frequency and duration of ELB episodes but to enhance eco-
nomic stability by reducing the impact of the ELB on output 
and infl ation . The impact of the ELB under alternative levels of 
the infl ation target is addressed in Box 3 on page 14 .
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unconventional monetary policy measures, it will be difficult to fully assess 
the longer-term effectiveness of these policies, particularly regarding their 
impact on economic activity and inflation.

The availability of unconventional policy measures diminishes the potential 
benefits associated with a higher inflation target. A higher target creates addi-
tional scope for conventional policy easing and therefore reduces the need for 
unconventional policy actions. But when negative policy rates, forward guid-
ance and LSAPs are incorporated into the analysis, raising the inflation target 
yields only small improvements in macroeconomic performance (Box 3).13

While a second possible benefit to a higher inflation target has been associated 
with downward nominal wage rigidity (DNWR), an opposing view is that there is 
no clear link between DNWR and the optimal level of the inflation target. DNWR 
refers to the observation that declines in wages occur less frequently than eco-
nomic conditions warrant because, even during periods of recession, workers 
dislike outright cuts to nominal wages, and firms are concerned that such cuts 
would hurt worker morale and lower productivity. The hypothesis is that DNWR 
impedes economic adjustment and thereby leads to a higher unemployment 
rate, on average. According to this hypothesis, a higher inflation target may 
have benefits associated with a lower incidence of DNWR (Akerlof, Dickens and 
Perry 1996; Fortin 1996; Fortin et al. 2002; Fortin 2013).

There is, however, insufficient evidence of a link between DNWR and an 
optimal level of inflation. The Bank of Canada has previously found little indi-
cation that labour market adjustment had been inhibited by low inflation—
although there was evidence of a limited amount of DNWR, the employment 
and output consequences of these rigidities were not economically signifi-
cant (Crawford and Wright 2001; Bank of Canada 2001 and 2006; Brouillette 
and Kyui forthcoming). In more recent analysis, microeconomic survey data 
suggest that the incidence of zero wage changes has increased recently, 
but the macroeconomic significance or implications of this result for a cen-
tral bank’s inflation target remain unclear (Amano et al. 2016).

Theoretical research indicates that the presence of DNWR may not always 
lead to lower employment or justify a higher inflation target. Amano and 
Gnocchi (forthcoming), for example, study a potentially mitigating interaction 
between DNWR and the ELB. They argue that because DNWR tends to 
attenuate declines in prices and wages during downturns, it supports infla-
tion expectations, helping lower real interest rates and thus reducing the 
likelihood and severity of ELB episodes. As a result, once a central bank 
chooses a sufficiently high inflation target to alleviate its concerns about 
hitting the ELB, the inclusion of DNWR into the mix does not require an 
increase in the target rate.

More generally, the traditional view embodied in the work of John Maynard 
Keynes, which argues that nominal wage flexibility is needed to facilitate 
labour market adjustment, rests on the assumption that employment is 
determined by the real wage in isolation. Galí (2013) has challenged this view 
and finds that the implications of sticky wages for consumer welfare depend 
on the importance of real wages relative to aggregate demand conditions. 
Overall, the latest research provides additional support for the view that 
DNWR need not imply that a higher inflation target is necessary.

13 Estimates of the potential benefits of a higher inflation target are based on simulations that do not 
incorporate fiscal policy considerations. The estimated benefits would be further diminished were 
the simulations to take into account possible countercyclical effects of fiscal policy, particularly the 
potential use of discretionary fiscal stimulus in periods of pervasive and persistent weak aggregate 
demand, as in ELB episodes.
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Box 3

Unconventional Monetary Policy Achieves Many of the Benefi ts of a Higher Target
This box examines the extent to which a higher infl ation 
target could enhance economic stability by reducing the 
impact of the eff ective lower bound (ELB) on output and 
infl ation . In particular, the Bank of Canada’s quarterly pro-
jection model, ToTEM, is used to simulate how a higher 
infl ation target might change outcomes during periods 
when a 25-basis-point ELB would be binding under a 2 per 
cent target .1 Results are shown for two values of the ELB: 
25 basis points (bps) and -50 bps . In addition, two diff erent 
monetary policy environments are examined . In the fi rst, 
only conventional monetary policy is considered: once the 
policy interest rate is lowered to the ELB, monetary policy 
cannot be eased further . In the second, once the policy 
rate reaches the ELB, monetary policy can be eased further 
through the use of unconventional monetary policy tools . 

Unconventional monetary policy tools are operationalized in 
the simulations as follows .

Forward guidance provides monetary stimulus through 
conditional statements about the future path of the policy 
interest rate . Such statements usually extend the expected 
length of time for which the policy rate will remain at the 
ELB and thereby reduce longer-term interest rates . To make 
this systematic, it is assumed that when the policy rate 
reaches the ELB, the Bank commits to not raise rates at 
least until the unemployment rate falls below a threshold 
level or the infl ation rate rises more than 1 percentage point 
above target .2 The unemployment threshold level is chosen 
to minimize the squared deviations of output from potential 
and infl ation from target . In most cases, the threshold lies 
slightly below the natural rate of unemployment . 

Quantitative easing (QE) provides stimulus by reducing 
longer-term interest rates through its impact on the term 
premium . It is assumed that when the policy rate reaches 

1 The same set of random shocks is used across all of the simulations, with diff erent 
targets and ELB assumptions . To provide a fair comparison, the analysis focuses 
on the same periods (and thus the same shocks) across the diff erent simulations . 
For this reason, Bank staff  identify the periods in which a 25-basis-point ELB 
would be binding under a 2 per cent target . They then look at economic outcomes 
in these same periods in the simulations with diff erent targets and ELB assump-
tions . In some of these periods, the ELB is not actually binding when the target 
is above 2 per cent or the ELB is below 25 basis points . For example, there are 
periods in which the ELB is binding under a 2 per cent target and 25-basis-point 
ELB, but it is not binding when the target is 4 per cent and the ELB is -50 bps . These 
periods are included in the analysis because they capture part of the improvement 
in economic performance due to a higher target or a lower ELB . Excluding these 
periods would cause the results to understate the positive impact of a higher 
target or lower ELB . For further details on the methodology, see Dorich et al . 
(forthcoming) .

2 For a discussion of threshold-based forward guidance, see Mendes and 
Murchison (2014) .

the ELB, the Bank buys longer-term government bonds 
in suffi  cient quantities to reduce the term premium by 
40 bps .3 The Bank is assumed to hold the purchased assets 
for fi ve years before it begins to gradually normalize the 
balance sheet . 

The stimulus provided by both forward guidance and QE has 
a direct impact on domestic demand but can also infl uence 
the exchange rate and therefore the competitiveness of 
Canadian goods and services .

When the central bank has access only to conventional mon-
etary policy, raising the target from 2 to 3 per cent would 
narrow the output gap by 0 .2 to 0 .4 percentage points during 
the periods under consideration (Chart 3-A) . Raising the 
target from 3 to 4 per cent implies an additional narrowing of 
only 0 .1 to 0 .2 percentage points . Deviations of infl ation from 
target (i .e ., the infl ation gap) are also smaller when the target 
is higher (Chart 3-B) . Because the ELB binds less frequently 
when it is lower, the marginal gains associated with raising 
the target are smaller when the ELB is assumed to be -50 bps .

A higher target also attenuates the decline in potential 
output in these episodes . A better outcome for potential 
output is obtained because when the infl ation target is 
higher, the real interest rate can fall by a greater amount, 
mitigating the decrease in investment . For this reason, the 
eff ects of a higher target on the output gap are about half 
the size of the eff ects on the level of output itself . 

When unconventional monetary policy tools are also avail-
able, the marginal gains from raising the infl ation target are 
small . When the ELB is assumed to be 25 bps, raising the 
target from 2 to 3 per cent would narrow the output gap by 
0 .2 percentage points during the periods under consider-
ation (Chart 3-C) . However, when the ELB is assumed to 
be -50 bps, the narrowing of the output gap associated with 
a 3 per cent target is only 0 .1 percentage point . Moreover, 
there is virtually no further narrowing of the output gap as 
the target is raised above 3 per cent . The gains in terms of 
infl ation performance are similarly small (Chart 3-D) .

3 This magnitude is consistent with conservative estimates of the cumulative 
eff ects of the fi rst two rounds of QE in the United States and the United Kingdom . 
Reza, Santor and Suchanek (2015) survey the literature and report ranges for the 
impact of QE on long-term yields in the United States and the United Kingdom . 
The average of the lower bounds of these ranges is about 60 bps . A reduction 
of about 40 bps in the term premium is implied by the assumption that about 
two-thirds of the decline in yields is attributable to a decline in the term premium 
(consistent with results in Joyce et al . 2011) .

(continued…)
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Costs associated with raising the inflation target
The costs associated with a higher inflation target fall into two categories: 
one-time costs associated with the transition to a higher target and ongoing 
costs associated with higher steady-state inflation.14

One potential transition cost arises from the redistribution of wealth that 
would result from a change in the target. Financial contracts are generally 
set in nominal terms and can have durations measured in decades rather 
than years. Changes in long-term inflation expectations shift the real value 
of long-term nominal assets. Thus, an increase in the target can result in a 
wealth transfer from lenders to borrowers (Box 4). Bank staff estimate that 
for every 1-percentage-point increase in the target, the household sector 
would lose about 0.6 per cent of its initial wealth, a magnitude comparable 
to 4 per cent of annual GDP. The government sector would be the main 

14 One-time costs would also arise with the transition to a lower inflation target.

Box 3 (continued)
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Box 4

Redistributive Eff ects of the Transition to a Higher Infl ation Target
When assessing the costs and benefi ts associated with 
shifting to a higher target, it is important to note that this 
transition will have redistributive eff ects . This redistribution 
occurs because fi nancial contracts are often written in nom-
inal terms so that their real value changes with infl ation .1 
Data on the distribution of nominal assets and liabilities were 
used to predict the redistribution of wealth that would occur 
following a permanent 1-percentage-point increase in the 
rate of infl ation, both across sectors and between various 
demographic cohorts, using methods developed by Meh and 
Terajima (2011) and Meh, Ríos-Rull and Terajima (2010) .

Net nominal positions (i .e ., nominal assets minus nominal 
liabilities) for various sectors are shown for household, 
foreign and government sectors in Table 4-A . Firms’ assets 
and liabilities have been distributed to each of these three 
sectors in proportion to those sectors’ equity holdings 
(McGrattan and Prescott 2005) . Because assets with 
greater maturity are more sensitive to permanent changes 
in the rate of infl ation, the data have also been broken down 
across four categories: short-term, long-term, mortgage and 
pension .2

The household and foreign sectors are both net nominal 
savers, with the nominal savings of households concen-
trated in long-term assets and unindexed pensions . The 
government sector is a net nominal borrower, with nominal 
debt concentrated in long-term bonds . As a result, a perma-
nent increase in the rate of infl ation would be expected 
to trigger a redistribution of wealth from households to 
government . Following a permanent and unanticipated 
increase in infl ation from 2 to 3 per cent, the household 
sector experiences a loss equal to 4 .3 per cent of GDP, while 
the government sector experiences a gain of 4 .2 per cent 
(Table 4-B) . The foreign sector also experiences a small 
gain of 0 .2 per cent .

The distribution of the household sector’s losses across 
various age and socio-economic brackets can be estimated 
using the nominal assets and liabilities that households 

1 To be precise, the relevant channel operates as follows: When a nominal contract 
is fi rst written, agents have certain expectations of future infl ation . If shocks 
subsequently cause those expectations to change, the contract’s real value 
changes as well . In particular, unexpectedly higher infl ation would imply a transfer 
of real wealth from lenders to borrowers, since it reduces the real value of the debt 
owed by the borrowers to the lenders . In the case of an unanticipated permanent 
increase in the rate of infl ation, the magnitude of this eff ect depends on the 
maturity of the underlying contract . This is because the gap between agents’ pre- 
and post-shock expectations of the price level at maturity is wider for longer-lived 
contracts .

2 The short-term category includes short-maturity instruments such as currency 
and deposits, and trade and consumer credit; the long-term category includes 
long-maturity instruments such as loans and bonds .

reported in the 2005 Survey of Financial Security .3 Young, 
poor households emerge as net gainers, while older and/or 
wealthier households tend to bear the brunt of the sector’s 
losses (Table 4-C) . Middle-aged, middle-class households 
are especially aff ected, with losses reaching up to 2 .7 per 
cent of net worth in the 46–55 age bracket . These substan-
tial losses occur because middle-class households have 
more of their wealth tied up in pensions and fi xed-income 
products, while rich households own disproportionately 
more equity .

3 For a given age bracket, “rich” households are those in the top 10 per cent of 
the wealth distribution . The other 90 per cent are then divided on the basis of 
income, with the bottom 20 per cent labelled “poor” and the remainder labelled 
“middle-class .” 

Table 4-A: Net nominal positions as a percentage of GDP
Based on 2012Q1 data from the National Balance Sheet Accounts, per cent

Short-
term

Long-
term

Mortgage Pension Overall

Household 8.5 27.0 -13.6 17.3 39.3

Foreign -0.7 10.8 10.8 -9.1 11.7

Government -7.8 -37.8 2.8 -8.2 -51.0

Sources: Statistics Canada and Bank of Canada calculations 

Table 4-B: Redistribution of wealth as a percentage of 
GDP after a 1-percentage-point increase in infl ation
Based on 2012Q1 data from the National Balance Sheet Accounts, per cent

Short-
term

Long-
term Mortgage Pension Overall

Household -0.08 -2.13 0.45 -2.55 -4.32

Foreign 0.01 -0.85 -0.36 1.35 0.15

Government 0.08 2.98 -0.09 1.21 4.17

Sources: Statistics Canada and Bank of Canada calculations

Table 4-C: Redistribution of wealth as a percentage of net 
worth for various age and socio-economic brackets 
Based on 2005 data from the Survey of Financial Security, per cent

Poor Middle-class Rich

< / = 35 0.96 1.27 -0.63

36–45 1.14 -1.10 -0.03

46–55 -0.21 -2.69 -0.61

56–65 -0.35 -1.85 -0.04

66–75 -0.13 -1.18 -0.57

> 75 -0.43 -0.74 -0.65

Sources: Statistics Canada and Bank of Canada calculations 
Note: For a given age bracket, “rich” households are those in the top 10 per 
cent of the wealth distribution. The other 90 per cent are then divided on the 
basis of income, with the bottom 20 per cent labelled “poor” and the remain-
der labelled “middle-class.”

(continued…)
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beneficiary because of its large stock of long-term nominal liabilities. While 
the ultimate welfare implications of the redistribution would depend on 
what the government does with its windfall, adverse indirect consequences 
of increasing the inflation target may arise in the form of negative wealth 
effects on households (Meh, Ríos-Rull and Terajima 2010).

More generally, a change in the target may lead to greater uncertainty about 
longer-term price stability, thereby impairing the credibility of the new target. 
At least two types of credibility-related costs are associated with raising the 
target. The first is that an increase in the target may lead to expectations of 
future increases, causing inflation expectations to drift above the new target. 
Re-establishing the credibility of the target would require the Bank to lean 
against these expectations with tighter monetary policy. Expectations could, 
however, be sticky at 2 per cent, failing to adjust upward to the new target.15 
In this scenario, the Bank would have to provide additional stimulus to push 
inflation up to the new target, possibly exacerbating financial vulnerabilities. 
While the Bank’s success at establishing credibility with a 2 per cent infla-
tion target suggests these credibility scenarios are probably not the most 
likely outcome, they cannot be ruled out.

International experience offers little guidance on the potential effects on 
credibility of changes to an inflation target. Among advanced economies, 
only two countries—New Zealand and Japan—have experience with raising 
their inflation targets. New Zealand did not encounter any significant cred-
ibility issues. In Japan, while inflation has risen since the higher target 
came into effect, it has not yet reached the new target rate, and progress in 
reaching the target has been slower than expected. It is difficult to gener-
alize from these two observations.

In addition to the transition costs, there appear to be several ongoing costs 
associated with higher steady-state inflation (Bank of Canada 2011). First, in 
the presence of various types of nominal price and wage rigidities, inflation 
can lead to arbitrary differences in relative prices and a less efficient alloca-
tion of resources.16 Second, the interaction of inflation with the tax system 
can lead to important distortions. However, changes to the tax system 
since the 1990s, together with other developments, appear to have reduced 
the costs of higher inflation due to tax distortions (Barnett and Mendes 
forthcoming). Third, inflation imposes a cost on holdings of highly liquid 
assets, such as currency, whose zero or minimal rate of return does not 
fully adjust to inflation. This implies that the burden of higher rates of infla-
tion is more likely to be borne by households that are generally less able to 
hedge against inflation risk. For example, low-income and/or older or retired 
households are more likely to use cash-like liquid assets for a larger fraction 
of their total transactions (Cao et al. forthcoming). Finally, inflation can cause 

15 De Michelis and Iacoviello (2016) show that the effects of an increase in the inflation target during a 
liquidity trap are weakened by the slow response of inflation and inflation expectations.

16 Amano et al. (2016) provide evidence of the presence of DNWR in Canada.

Box 4 (continued)

In light of this heterogeneity in the household sector, it 
is natural to ask how many households would ultimately 
emerge as net losers . An examination of households’ losses 
as a percentage of their initial net worth reveals that most 
households would suff er net losses . More specifi cally, 

74 per cent of all households (10 .8 million) would experi-
ence net losses, with 47 per cent (6 .7 million) losing more 
than 1 per cent of their initial net worth . In contrast, only 
21 per cent of households (3 .1 million) would experience a 
gain greater than 1 per cent of their initial net worth . 
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changes in wage- and price-setting behaviour. For example, at higher levels 
of inflation, indexation of wage contracts may become more widespread 
and lead to greater inflation persistence. Taken together with the transition 
costs, these steady-state costs pose a significant obstacle to the adoption 
of a higher target.

Bottom line
Given the success of the 2 per cent inflation target, the bar for making any 
change is set high. Pursuing a higher target may yield modest and largely 
episodic improvements in macroeconomic performance by alleviating the 
effects of the ELB constraint, but estimates of these gains are uncertain, 
particularly when unconventional policy is taken into account. A higher 
target could also exacerbate the costly distortions caused by inflation on an 
ongoing basis. Moreover, a target inflation rate of 2 per cent is in line with 
that adopted in most advanced economies (Fay and Hess 2016). Therefore, 
transitioning to a new target, which is a departure from the norm, could 
put at risk the hard-won credibility that has underpinned the success of 
Canada’s inflation-targeting framework. Overall, the Bank considers the 
arguments for maintaining the 2 per cent target to be compelling and finds 
the evidence does not justify a change in the target at this time.
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the Measurement and 
use of core Inflation
The inflation target in Canada is expressed in terms of total CPI inflation, 
which is a broad measure of inflation that is familiar to Canadians. Monetary 
policy achieves its inflation target by influencing demand for domestically 
produced goods and services—which, in turn, affects underlying infla-
tionary pressures. However, many other factors can influence total CPI 
inflation (for example, changes in the prices of commodities set in global 
markets, movements in the Canadian dollar, sector-specific developments 
and changes in indirect taxes). The Bank “looks through” the temporary 
effects of these other factors on inflation when making its policy decisions 
because the related price movements are likely to be short-lived and mon-
etary policy affects inflation with a lag.

The Bank does this by examining forecasts of total CPI inflation beyond 
the horizon of the impact of the temporary factors (most frequently, their 
effects dissipate within a year) and by looking at measures of core inflation 
as operational guides to policy. The Bank calculates and publishes several 
measures of core inflation designed to strip out some of the transitory fluc-
tuations in total inflation.

Since 2001, the Bank’s main measure of core inflation has been CPIX infla-
tion, which excludes eight of the most volatile components of the CPI (fruit, 
vegetables, gasoline, fuel oil, natural gas, mortgage interest, intercity trans-
portation and tobacco products) and adjusts the remainder for the effect of 
changes in indirect taxes. Alternative measures of core inflation have also 
been regularly used as indicators of pressure on inflation associated with 
excess demand or supply.

In recent years, the usefulness of CPIX inflation as an operational guide to 
policy has deteriorated. Some components (e.g., electricity prices) have 
shown particularly high volatility, leading to noticeable movements in CPIX 
inflation, while others (e.g., auto prices) have often moved countercyclically, 
thereby obscuring the relationship between CPIX and the deviation of actual 
from potential output. The Bank’s Monetary Policy Report has provided pro-
jections of CPIX inflation and regularly described the extent to which move-
ments in CPIX are due to sector-specific factors and therefore discounted in 
policy deliberations. However, this practice may have led to a misperception 
that CPIX inflation, or another measure of inflation constructed by excluding 
some price components, is the actual target for monetary policy rather than 
merely a (sometimes noisy) operational guide. For these reasons, the Bank 
has evaluated the properties of a wide selection of core inflation measures 
and revisited their use in economic projections and Bank communications.
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Experience has shown that simply excluding the most volatile components 
does not guarantee that the resulting measure will effectively filter out all 
transitory inflation movements that monetary policy would want to look 
through. Since monetary policy primarily acts on inflation through its effect 
on demand, measures of core inflation that move with the output gap and 
are largely insensitive to transitory sector-specific developments would be 
more effective as operational guides to policy. In addition, a measure of core 
inflation should be easily understood to facilitate clear communications.

An evaluation of different measures of core inflation and a summary of 
the practices of other central banks regarding their use of core inflation in 
communications is provided in Box 5.17 Overall, this evaluation found little 
compelling evidence to continue the existing practice of using CPIX infla-
tion as the primary measure of core inflation. In contrast, a measure of core 

17 Additional details on the technical evaluation can be found on the Bank’s website at  
http://www.bankofcanada.ca/wp-content/uploads/2015/10/dp2015-12.pdf.

Box 5

Evaluating Measures of Core Infl ation
An eff ective core measure must have several key proper-
ties . It must (i) closely track long-run movements in total 
consumer price index (CPI) infl ation (in other words, be 
unbiased); (ii) be less volatile than total infl ation and cap-
ture persistent movements in infl ation; (iii) be related to the 
underlying drivers of infl ation, notably the output gap; and 
(iv) be easy to understand and explain to the public .

Table 5-A summarizes an evaluation of diff erent measures 
of core infl ation (for more details, see Khan, Morel and 
Sabourin 2015) . Overall, this exercise uncovered little com-
pelling evidence in favour of CPIX infl ation . In contrast, CPI-
trim, CPI-median and CPI-common were found to perform 
favourably across a range of evaluation criteria, in particular 
because they better capture persistent movements in infl a-
tion and tend to move with macroeconomic drivers .

Defi nitions of core infl ation measures
CPIX infl ation is calculated using a price index that excludes 
eight of the most volatile components of the CPI and the 
eff ect of indirect tax changes on the remaining components . 
The eight components that are excluded from the all-items 
index to construct CPIX are fruits, vegetables, gasoline, fuel 

oil, natural gas, mortgage interest, intercity transportation 
and tobacco products .

CPIXFET infl ation is calculated using the CPI excluding food, 
energy and the eff ect of changes in indirect taxes .

CPIW is a volatility-weighted measure of core infl ation that 
assigns a weight to each CPI component that is inversely 
proportional to its historical volatility .

CPI-trim (trimmed mean) is a measure of core infl ation that 
excludes CPI components whose rates of change in a given 
month are located in the tails of the distribution of price 
changes .

CPI-median (weighted median) is a measure of core 
infl ation corresponding to the price change located at the 
50th percentile (in terms of CPI basket weights) of the dis-
tribution of price changes in a given month .

CPI-common (common component) is a measure of core 
infl ation that tracks common price changes across cat-
egories in the CPI basket . 

Table 5-A: Summary of an evaluation of different core infl ation measures

  CPIX CPIXFET CPIW CPI-trim CPI-median CPI-common

Unbiased? ✓ ✗ ✓ ✓ ✓ ✓

Persistent? ✗ ✓ ✗ ✓ ✓ 

Moves with output gap? ✗ ✗ ✗ ✓ ✓ 

Looks through sector-
specifi c shocks? ✗ ✗ ✗ ✓ ✓ ✓

Easily understood? ✓ ✓ ✓ ✓ --- ✗

 = top performer

Table 5-B: Central bank practices for measuring core infl ation

Exclusion-
based

Trimmed 
mean

Weighted 
median Volatility-weighted

Factor 
model

Projection of core 
infl ation?a

Reserve Bank of Australia ✓  ✓     Semi-annual (range only)

Bank of England ✓     None

European Central Bank          Annual

Bank of Japan  ✓       Annual (range only)

Reserve Bank of New Zealand   ✓ ✓    None

Norges Bank  ✓ ✓ Annual

Sveriges Riksbank  ✓   ✓   Annual

Swiss National Bank ✓ ✓       None

US Federal Reserve System  ✓ ✓   ✓ Annual (range only)

 = focal measure
a. The Bank of England, Swiss National Bank and Reserve Bank of New Zealand offer projections of total infl ation despite not projecting core infl ation. Others largely 

follow the same practice for total infl ation as they do for core infl ation.

(continued…)
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inflation that tracks common price changes across categories in the CPI 
basket (CPI-common), a measure of inflation excluding upside and down-
side outliers (CPI-trim), and the median inflation rate across CPI components 
(CPI-median) were found to perform well across a range of evaluation 
criteria. These measures better capture persistent price movements and 
tend to move with the macroeconomic drivers affected by monetary policy. 
Still, each measure of core inflation was judged to have limitations, thus 
making the case to consider a set of measures instead of relying on a single 
focal measure, and reinforcing that monetary policy decisions should not be 
based on the mechanical use of such indicators.

Bottom line
As a result of this analysis, the Bank has decided to cease using CPIX infla-
tion as its preferred measure of core inflation and to replace it with three 
new measures—CPI-common, CPI-trim and CPI-median (Chart 3). Using 
multiple indicators will help the Bank transparently manage the risks associ-
ated with the shortcomings of any single indicator.18 This practice will also 
help the Bank achieve the ultimate goal of monetary policy—namely, to keep 
total CPI inflation close to the midpoint of the inflation-control range.

18 In addition, the Bank has worked with Statistics Canada to ensure that the definition and construction 
of these measures are carefully explained and well communicated. Statistics Canada will be producing 
and publishing these measures in the coming months.

Overall, no single measure of core infl ation dominates 
across all the evaluation criteria, and each of them has 
limitations . These results support the case for the practice 
of monitoring a set of measures to help assess underlying 

infl ation . The  three preferred measures are CPI-trim, CPI-
median and CPI-common . The use of a set of measures, as 
opposed to a single focal measure, is not uncommon across 
other infl ation-targeting central banks (Table 5-B) . 

Box 5 (continued)

Table 5-A: Summary of an evaluation of different core infl ation measures

  CPIX CPIXFET CPIW CPI-trim CPI-median CPI-common

Unbiased? ✓ ✗ ✓ ✓ ✓ ✓

Persistent? ✗ ✓ ✗ ✓ ✓ 

Moves with output gap? ✗ ✗ ✗ ✓ ✓ 

Looks through sector-
specifi c shocks? ✗ ✗ ✗ ✓ ✓ ✓

Easily understood? ✓ ✓ ✓ ✓ --- ✗

 = top performer

Table 5-B: Central bank practices for measuring core infl ation

Exclusion-
based

Trimmed 
mean

Weighted 
median Volatility-weighted

Factor 
model

Projection of core 
infl ation?a

Reserve Bank of Australia ✓  ✓     Semi-annual (range only)

Bank of England ✓     None

European Central Bank          Annual

Bank of Japan  ✓       Annual (range only)

Reserve Bank of New Zealand   ✓ ✓    None

Norges Bank  ✓ ✓ Annual

Sveriges Riksbank  ✓   ✓   Annual

Swiss National Bank ✓ ✓       None

US Federal Reserve System  ✓ ✓   ✓ Annual (range only)

 = focal measure
a. The Bank of England, Swiss National Bank and Reserve Bank of New Zealand offer projections of total infl ation despite not projecting core infl ation. Others largely 

follow the same practice for total infl ation as they do for core infl ation.
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File information 
(for internal use only): 
Alt CPI Measures -- EN.indd

Last output: 11:36:08 AM; Oct 23, 2016

Sources: Statistics Canada and Bank of Canada calculations Last observation: September 2016

 CPI-trim  CPI-median  CPI-common  Infl ation target

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

%

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Chart 3: Preferred measures of core infl ation 
Year-over-year percentage change, monthly data
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financial stability considerations 
in the conduct of Monetary policy
Monetary policy works by adjusting the cost of credit and affecting asset 
prices, thereby influencing the borrowing, spending and investment decisions 
of households and firms. These decisions, in turn, affect aggregate demand 
and inflationary pressures. Financial system developments are always part of 
monetary policy considerations because the transmission of monetary policy 
occurs through the financial system. The system’s ability to perform financial 
intermediation functions is essential for monetary policy to be effective. 
Consequently, financial system stability is a necessary ingredient of price 
stability. Conversely, price stability and macroeconomic stability (achieved, 
in part, through appropriate monetary policy) help promote financial stability, 
but they cannot guarantee it: robust microprudential and macroprudential 
rules and supervision must also be in place.19, 20 Financial stability and mon-
etary policy are therefore inextricably linked.

To consider the interactions between monetary policy and financial sta-
bility, the Bank employs a comprehensive framework for assessing risks 
to the Canadian financial system, explained in detail in the June 2014 
Financial System Review. Key to this framework is the explicit identification 
of vulnerabilities to inform the assessment of risks. A vulnerability is a pre-
existing condition that could amplify and propagate shocks throughout the 
financial system. For this discussion, it is beneficial to divide vulnerabilities 
into two types:

 � those that are sensitive to the interest rate and are directly influenced by 
monetary policy (e.g., leverage by households, firms and financial institu-
tions; liquidity and maturity transformation in financial intermediation; and 
asset prices);21 and

 � those that are more structural in nature (e.g., the complexity and 
opaqueness of financial intermediation, and the interconnectedness and 
common exposures among financial institutions, financial markets and 
financial market infrastructures).

19 Monetary policy effectively contributed to Canada’s economic recovery after the 2007–09 global 
financial crisis because Canada’s strong financial regulatory and supervisory framework limited the 
impact of the crisis on the functioning of the Canadian financial system, which was much less affected 
than those in other major jurisdictions.

20 Clearly, the fiscal policy framework must also be sustainable and supportive of price, macroeconomic 
and financial stability.

21 The impact of accommodative monetary policy on financial vulnerabilities is an intended consequence 
of the normal monetary policy transmission process. These vulnerabilities may, however, become 
elevated in a situation where policy interest rates are “low for long” because of persistently weak 
aggregate demand. Such an outcome has been characterized as “excessive risk taking” or the “search 
for yield” (Rajan 2006; Borio and Zhu 2012; Borio 2015).
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Financial stability policy, both microprudential and macroprudential, can 
mitigate both types of vulnerabilities by closing regulatory gaps, by enhan-
cing through-the-cycle capital and liquidity buffers or by leaning against the 
financial cycle.

In the Bank’s framework, financial system risks are outcomes that could 
threaten the ability of the financial system to perform its core functions. 
Risks materialize when triggers or shocks—either domestic or foreign—
interact with vulnerabilities to cause stress in the domestic financial system. 
Financial stability policies address these risks by mitigating vulnerabilities 
and increasing the resilience of the financial system to shocks (Table 2). 
Risks to financial stability can be characterized by their probability and their 
impact should they occur. The potential impact is correlated with the size of 
the underlying vulnerability.22

Monetary policy can influence both the impact and the likelihood of trig-
gers. For example, if the policy interest rate were lowered in response to 
an adverse shock to demand and inflation, the potential impact of that 
shock on the financial system could also be reduced. As well, increases in 
the policy rate to slow down economic activity and avoid overshooting the 
inflation target could, in situations with constrained access to credit or other 
credit-market frictions, raise the probability of trigger events such as large 
asset repricing and widespread defaults.23

Early work on the interrelationships between monetary policy and finan-
cial stability focused largely on the risks associated with elevated asset 
prices. Indeed, this was the genesis of the “lean” versus “clean” debate 

22 For example, the Bank of Canada Financial System Review (December 2015) identifies the risk of a 
collapse in house prices and financial system stress, given the related vulnerabilities of elevated house 
prices and household indebtedness, that could be triggered by an adverse macroeconomic shock that 
causes a significant increase in national unemployment.

23 An increase in policy interest rates designed to rein in inflationary pressures could also increase the 
probability of a decline in asset prices. In situations of elevated household indebtedness, a sufficiently 
large decline in asset prices, house prices in particular, could be a trigger event for a financial stability 
risk (Mian, Rao and Sufi 2013; Auclert 2016; Bauer and Granziera forthcoming). Clearly, if monetary 
policy actions triggered a large decline in asset prices, which, in turn, led to the materialization of finan-
cial stability risk, these actions, ex post, would be a monetary policy error because there would also be 
a decline in economic activity that would push inflation away from target. Nonetheless, monetary policy 
tightening, ex ante, could increase the probability of a trigger for a financial stability risk, but the risk is 
more likely to materialize when an effective macroprudential policy is absent.

Table 2: Ho w monetary policy and fi nancial stability policy infl uence risks to the fi nancial system

Policy impacts on vulnerabilities

Policy impacts on triggers

Interest-rate-sensitive vulnerabilities 
(e.g., leverage, liquidity and maturity 

transformation, and asset prices)

Structural vulnerabilities
(e.g., complexity and opaqueness,  

interconnectedness and common exposures)

Financial 
stability policy

 � Regulatory reform (e.g., Basel III) has 
increased capital and liquidity buf-
fers and limited leverage, improving 
fi nancial system resilience.

 � Housing fi nance policies may limit 
household leverage and mitigate 
increases in house prices.

 � Regulatory reform has addressed structural 
weaknesses by expanding the perimeter of 
regulation, increasing transparency, realign-
ing incentives and reducing moral hazard.

Monetary policy  � Monetary policy in the form of 
persistently low interest rates may 
exacerbate these vulnerabilities.

 � Monetary policy tightening may lean 
against growing fi nancial imbal-
ances, or the time horizon to achieve 
the infl ation target could be adjusted 
to avoid increasing existing vulner-
abilities.

 � Monetary policy cannot directly infl uence 
these vulnerabilities. 

 � Under infl ation targeting, 
monetary policy responds to 
adverse shocks and reduces 
the likely impact of a macro-
economic trigger event.

 � With borrowing constraints 
and elevated leverage, mon-
etary policy tightening could 
also raise the probability of a 
trigger event. 
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regarding the appropriate conduct of monetary policy (Bernanke and Gertler 
1999 and 2001; Cecchetti et al. 2000). Trigger events associated with asset 
price corrections that occur in the absence of excessive leverage (a vulner-
ability) have had a smaller impact on the financial system and economic 
activity (Schularick and Taylor 2012; Jordà, Schularick and Taylor 2013).

In 2011, with experience gained from the global financial crisis and eco-
nomic recession, the Bank increased its focus on household indebtedness 
(leverage) and on interactions in the interest-rate-sensitive vulnerabilities 
(see Table 2). The Bank examined the benefits of pre-emptive monetary 
policy that attempted to mitigate these vulnerabilities as they build (the lean 
side of the debate), rather than trying to lessen the economic fallout after 
they unwind (clean). A key conclusion from the analysis is that flexibility 
regarding the time horizon over which inflation should be expected to return 
to target is important. Because the economic effects of financial vulner-
abilities could manifest themselves over a long period, some flexibility might 
be needed. This might involve sacrificing some inflation performance over 
the usual policy horizon but would lead to greater financial, economic and, 
ultimately, price stability in the long run.24

Since 2011, it has become evident that the negative consequences of 
financial crises can be worse and more prolonged than previously thought. 
Research on the implications of financial system vulnerabilities and risks for 
the conduct of monetary policy has contributed to a better understanding of 
the sources of financial instability and an improved analytical framework for 
assessing vulnerabilities and risks. New analysis examines whether financial 
reforms and macroprudential measures lessen pressures to adjust monetary 
policy to reduce financial vulnerabilities and risks to financial stability. As 
well, the Bank’s analysis weighs the costs and benefits of using monetary 
policy to contain growing financial vulnerabilities and examines the possible 
effects of monetary policy on the probability of trigger events.

Global financial reforms
The G20’s post-crisis agenda for regulatory and supervisory reform 
increased financial system resilience globally. The banking sector in many 
countries has become more and better capitalized and subject to more 
effective supervision.25 Reforms have also been implemented for over-the-
counter derivatives and other financial instruments, such as repurchase 
agreements (repos), to increase transparency and reduce systemic risk, 
and progress is being made in the development of resolution plans for 
large banks and insurance companies that are seen as being too big to fail. 
Canada has been a leader in implementing the reforms.26

24 Based on the research conducted for the 2016 renewal, financial stability policies that have increased 
resilience may have also lessened the need for horizon flexibility for financial stability considerations. 
However, this flexibility is still important when taking a risk-management approach to conduct mon-
etary policy in an uncertain environment. This issue is examined in the next section.

25 Higher bank capital levels are generally associated with a significant reduction in the frequency and 
severity of a banking crisis (Miles, Yang and Marcheggiano 2013; Macroeconomic Assessment Group 
2010; Junge and Kugler 2013), and additional buffers should be capable of absorbing losses during 
periods of distress. Empirical evidence suggests that doubling risk-weighted capital levels (Common 
Equity Tier 1) from 7 to 14 per cent results in a decrease in the annual probability of a banking crisis of 
between 3.6 and 4.2 percentage points (from 4.2–4.6 per cent to 0.6–0.4 per cent).

26 The first annual report from the Financial Stability Board (FSB) on the implementation and effects of the 
reforms, released in 2015, includes a dashboard regarding implementation of reforms across FSB juris-
dictions (FSB 2015). Canada is at the forefront of implementation of the reform agenda, especially in the 
areas of Basel III, over-the-counter derivatives and resolution. By committing to implementing Basel III 
in its entirety, and doing so ahead of schedule, Canada introduced higher capital, tighter leverage and 
more-stringent liquidity requirements, which might help reduce the risk of adverse contagion effects 
from abroad and knock-on effects in markets (Chouinard and Paulin 2014).
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Meanwhile, the financial system and the nature of vulnerabilities continue 
to evolve. The ongoing challenges are to be vigilant in identifying and 
assessing emerging vulnerabilities and for the appropriate regulatory and 
supervisory authorities to take appropriate and timely measures to mitigate 
their buildup. Vulnerabilities may emerge with financial innovation or as a 
result of the unintended consequences of regulatory reforms, including 
regulatory arbitrage (leakages). In this context, steps are being taken to 
develop a regulatory framework to control systemic risks in market-based 
financial intermediation and to ensure consistent implementation of global 
minimum standards across major jurisdictions. These standards will need to 
be adopted in legislation and regulation and enforced through intensive and 
effective supervision (Palhau Mora and Januska 2016).

National macroprudential measures
National macroprudential measures, especially those aimed at addressing 
structural weaknesses at the sectoral level, appear to have been effective in 
mitigating vulnerabilities and increasing the financial system’s resilience to 
shocks (Damar and Molico 2016). Although the efficacy of countercyclical 
macroprudential policies in reducing the cyclicality of credit growth (or 
leaning against the financial cycle) is still not well understood, available 
evidence suggests that sectoral macroprudential tools work better than 
broad-based tools that target all credit exposures of the banking system.27 
Among the different sectoral measures, those that target borrowers (such as 
changes in limits to loan-to-value or debt-to-income ratios) appear to have 
the largest impact. Nevertheless, it is important to note that most of the 
existing evidence is based on the experiences of policies implemented in 
large economies, and some of these policies may be less effective in small 
open economies.28

In Canada, the federal government has tightened the rules governing insured 
mortgages multiple times since 2008, including by raising minimum down 
payments and reducing maximum amortization periods. The Office of the 
Superintendent of Financial Institutions has enhanced the underwriting stan-
dards for mortgages and mortgage insurance. These measures helped lower 
credit growth and support the creditworthiness of mortgage borrowers.29

Monetary policy, vulnerabilities and trigger events
In many economic circumstances, there is little or no tension between the 
goals of price stability and financial stability, which means that central banks 
can focus on conducting monetary policy to achieve the inflation target. 
Indeed, inflation-targeting and financial stability objectives are often com-
plementary (Lane 2016). For example, in the lead-up to the global economic 
and financial crisis, excess demand in a number of countries was creating 

27 For some cross-country evidence, see Cerutti, Claessens and Laeven (2015) and Akinci and Olmstead-
Rumsey (2015). In Canada, the introduction of a number of regulatory and macroprudential policy 
changes to address growing financial system vulnerabilities (particularly household imbalances) was 
generally followed by a slowing of household credit growth (see, for example, Krznar and Morsink 
2014). In turn, early warning indicators that incorporate information on credit growth eased, suggesting 
some mitigation of stress in the financial system.

28 Bauer et al. (2016) review some studies that show a lower effectiveness of some macroprudential 
policies in economies that are more open financially (e.g., Cerutti, Claessens and Laeven 2015). The 
reduced level of effectiveness may also result from leakages due to evasion or incomplete coverage of 
the tools (e.g., Aiyar, Calomiris and Wieladek 2014).

29 For further details, see Crawford, Meh and Zhou (2013) and Kuncl (2016). Schembri (2016a) argues that 
these policies complemented post-crisis monetary policy in Canada by helping ensure that the bor-
rowing fostered by the accommodative policy was by more creditworthy households with the capacity 
to service their debts.
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inflationary pressures and building financial vulnerabilities, both pointing to 
tighter monetary policy. After the crisis, an easing of US monetary policy 
was the appropriate response to an economy that was operating below 
potential and a financial system that was deleveraging.

In most situations, monetary policy responses to economic and financial 
developments that focus on achieving an inflation target also lessen the 
risks to financial stability. In general, by pursuing a symmetric inflation 
target, central banks will help to stabilize aggregate demand and output, 
asset prices, long-term interest rates, and corporate and household 
incomes. Moreover, macroeconomic stability reduces uncertainty and facili-
tates efficient financial intermediation.30

Bank research investigating the extent to which monetary policy should be 
adjusted to lean against the buildup of household indebtedness supports 
this evaluation. In this research, it is difficult to justify having tighter monetary 
policy to slow the growth of household imbalances, since the benefits of 
such a policy do not outweigh the costs. Leaning may slow debt growth and 
reduce emerging vulnerabilities, but it also slows real GDP growth and adds 
disinflationary pressures (Box 6 and Box 7) (Gorea, Kryvtsov and Takamura 
2016; IMF 2015; Svensson 2016). More generally, monetary policy may be 
too blunt an instrument to mitigate financial system vulnerabilities, especially 
those that arise in one sector of the financial system.31 The conclusion of this 
research is that monetary policy should focus on its inflation objective.

In situations of significant and persistent weakness in aggregate demand, 
tension between financial stability and inflation objectives is more likely. 
In such an environment, policy interest rates may need to be lowered to 
stimulate demand and help achieve the inflation target. Lower interest rates 
will encourage borrowing by households and firms and likely increase credit 
growth, debt levels and leverage. Risk taking and asset prices will also 
typically rise. These are the normal channels for the transmission of stimula-
tive monetary policy. However, the persistence of low policy rates implies 
that financial vulnerabilities are more likely to increase. At the same time, in 
trying to achieve the inflation target in these circumstances, monetary policy 
also reduces financial stability risks by dampening the likelihood of the 
underlying trigger event associated with persistently weakening aggregate 
demand. Overall, the impact of monetary policy on financial system risk is 
complex: it involves a trade-off between the reduction (increase) in the prob-
ability of a trigger event in the short term and persistently greater (lower) 
vulnerabilities over the medium term.

In this context, it is natural to ask whether other policies are better suited to 
address financial system vulnerabilities and risks. Global financial reforms 
have helped increase capital and liquidity buffers and reduce financial 
vulnerabilities and have made the global and Canadian financial systems 
more resilient now than they were in 2011. In addition, progress has been 
made on developing national macroprudential policy frameworks, and some 
knowledge has been gained about the effectiveness of macroprudential 
tools. Financial system vulnerabilities are reduced through a combination 
of regulatory reform and macroprudential policy that is set and adjusted by 

30 The argument that price and macroeconomic stability may promote undue risk taking and help 
generate financial vulnerabilities is not a case against central banks pursuing such objectives through 
monetary policy but is a rationale for robust financial regulation and supervision to identify, assess and 
mitigate emerging financial vulnerabilities before they pose a significant threat to financial stability.

31 This result is obtained because the financial stability “benefits” of leaning are not sufficiently elevated 
to overcome the economic costs to the broader economy. The benefits are related to the interest rate 
sensitivity of debt, while the costs are a function of the interest sensitivity of the entire economy.
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a prudential authority with a mandate to maintain financial stability. These 
considerations significantly mitigate any tensions between the inflation 
objective and financial stability risk.

It is worth noting that there are likely other interactions among financial 
system vulnerabilities and risks, macroprudential policy and monetary 
policy. For example, the effectiveness of monetary policy may depend on 
the level of household indebtedness—an easing of monetary policy gener-
ally provides an incentive for households to take on additional debt, but 
highly indebted households may have already reached their borrowing 
limits. Similarly, macroprudential policies may influence households’ willing-
ness and ability to spend out of their disposable income, constraining the 
effectiveness of monetary policy actions.

More generally, a clear assignment of policies and responsibilities helps in 
achieving both monetary policy objectives and financial stability objectives 
(Lane 2016). As long as monetary policy has a larger effect on inflation than 
it does on financial stability risk, and macroprudential policy has a greater 
impact on financial stability risk than it does on inflation, there may be no 

Box 6

Costs and Benefi ts of Leaning Against Rising Household Indebtedness
To counteract rising fi nancial stability concerns, monetary 
policy can set a path for policy rates that is higher or more 
persistent than the path prescribed by price stability con-
siderations alone . Such monetary policy leaning is expected 
to provide a countercyclical infl uence on fi nancial vulner-
abilities, leading to lower fi rm and household debt levels, 
reduced bank risk taking and slower growth of asset prices 
over the medium term . Less severe fi nancial vulnerabil-
ities could, in turn, imply a lower probability and reduced 
severity of periods of signifi cant fi nancial stress brought on 
by such things as a sharp fall in house prices accompanied 
by signifi cant household deleveraging and defaults .

Gorea, Kryvtsov and Takamura (2016) survey the costs and 
benefi ts of monetary policy leaning using several models 
designed for policy analysis at the Bank of Canada .1 The 
benefi ts stem from the ability of monetary policy to curb 
the buildup of household debt and the associated decrease 
in the probability of a fi nancial crisis . Across policy models, 
the eff ect of leaning on household indebtedness is rather lim-
ited: for example, a temporary anticipated 1-percentage-point 
increase in the interest rate over one year would shave off  
less than 2 per cent of a household’s stock of debt over fi ve 
years . This small eff ect implies only a marginal reduction in 
the incidence of fi nancial crises or collapses in house prices .

The costs of leaning stem from weaker economic activity 
caused by the higher-than-otherwise interest rates over 
the short run: a temporary leaning by 1 percentage point 

1 These models are the Macroprudential and Monetary Policy Model (Alpanda, 
Cateau and Meh 2014), the Terms-of-Trade Economic Model (Dorich et al . 2013) 
and the Large Empirical and Semi-Structural Model (Gervais and Gosselin 2014) . 
The latter two models are augmented with a model of household credit .

over one year results in declines of close to 0 .5 percentage 
points for infl ation and 1 per cent for output . These 
responses dissipate around fi ve years after the beginning of 
the leaning adjustment . On balance, the social benefi ts of 
leaning implied by most standard policy models tend to be 
smaller than the social losses from the suppressed infl ation 
and output . This result highlights the well-known bluntness 
of monetary policy as a tool for reducing fi nancial stability 
risks: its eff ect on growing fi nancial imbalances is limited 
relative to its contractionary eff ects on the economy .

Recent research highlights additional factors that to date 
have not been commonly incorporated in central bank 
policy models . First, the presence of non-linear eff ects may 
imply that the eff ectiveness of monetary policy leaning 
depends on existing economic conditions, such as after an 
adverse income shock or during a crisis that is more severe 
because nominal interest rates are being constrained by the 
eff ective lower bound (Bauer and Granziera forthcoming; 
Alpanda and Ueberfeldt 2016) . Second, policy models need 
to incorporate explicit mechanisms that amplify the eff ects 
of fi nancial market ineffi  ciencies (e .g ., incomplete markets, 
fi re-sale externalities, asymmetric information) and generate 
fi nancial imbalances that could lead to crises . For example, 
Auclert (2016) shows that the fall in consumption spending 
in response to monetary policy tightening can be amplifi ed 
if interest rate changes are unevenly distributed across 
households that vary in their willingness to spend out of their 
disposable incomes . Third, monetary policy models should 
incorporate the risk-taking behaviour of fi nancial institutions 
to gauge whether low-for-long nominal interest rates can 
increase the probability and severity of fi nancial crises . 
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Box 7

The Impact of an Alternative Policy Path on Economic Variables
The policy rate in Canada has remained near historically 
low levels since it was lowered in response to the 2007–09 
global fi nancial crisis and economic recession in order to 
achieve the 2 per cent infl ation target . At the same time, 
household debt has expanded rapidly, increasing fi nancial 
stability risks .

An alternative policy path could have reduced the accumu-
lation of household debt, but at the cost of signifi cantly 
damaging Canada’s macroeconomic performance . 
Chart 7-A shows the evolution of infl ation, th e output gap, 
real household debt and the ratio of household debt to 
disposable income if the policy rate had been 100 basis 
points higher from the fourth quarter of 2008 to the fourth 
quarter of 2015 . In this scenario, real household debt would 
have been 10 per cent lower than it actually was by the end 

of 2015 . This would have reduced the likelihood of a 10 per 
cent real house price correction over the next two years 
by 1 percentage point; therefore, on average over 2015, the 
likelihood would have been 20 per cent instead of 21 per 
cent .1 However, the Canadian economy would have experi-
enced defl ation, on average, from 2009 to 2015, and the 
output gap would have reached a trough of -9 per cent in 
2009, with a very slow return toward zero .2 As a result of 
this weak economic performance, the ratio of household 
debt to disposable income would have been higher over the 
medium term .

1 The likelihood is determined as in Alpanda and Ueberfeldt (2016), based on the 
methodology in Bauer (2014) .

2 For illustrative purposes, the output gap over history is calculated as a simple 
average of the Bank’s two measures (estimated using the integrated framework 
and the extended multivariate fi lter) .
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need for the agencies responsible to coordinate their actions. Still, they 
should share information to account for spillovers. In the end, the ability of 
the central bank to focus monetary policy on achieving the inflation target 
is conditional on authorities with financial stability responsibilities having 
the will and the policy tools to mitigate financial system vulnerabilities and 
increase resilience.

Bottom line
The primary objective of monetary policy is to achieve the inflation target, 
and the formulation of monetary policy always incorporates financial system 
developments.32 Moreover, new analysis continues to support the import-
ance of a strong financial regulatory and supervisory framework that has the 
necessary microprudential and macroprudential policies and tools to miti-
gate emerging vulnerabilities on a timely basis and increase the resilience of 
the financial system.

Although monetary policy should be adjusted only in exceptional circum-
stances to address financial vulnerabilities, central banks, including the 
Bank of Canada, can contribute importantly to the promotion of financial 
stability through their system-wide assessment of vulnerabilities and risks 
and through public communications. This transparency will raise aware-
ness and thereby promote responsible behaviour by borrowers and lenders 
and help encourage the appropriate regulatory and supervisory responses 
(Schembri 2016b).

In summary, episodes of tension between a monetary policy objective of low 
and stable inflation and risks to financial stability will be less common than 
assessed previously. This reassessment reflects improved financial system 
resilience, the development and use of macroprudential tools, and a better 
understanding of the complex relationships between monetary policy and 
financial stability. Moreover, such episodes are likely to be limited to situa-
tions where policy interest rates are held very low for an extended period.

32 As was recognized in 2011, adjustments in monetary policy could be considered a tool for reducing 
financial vulnerabilities in circumstances where vulnerabilities pose a significant economy-wide threat, 
the vulnerabilities are being exacerbated by a low interest rate environment and other tools cannot 
effectively mitigate these vulnerabilities in a timely manner.
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the bank’s risk-Management 
approach to Monetary policy
The conduct of monetary policy is complicated by the inherent uncertainty 
associated with economic projections. For example, there is a risk that 
macroeconomic and econometric models do not capture fundamental shifts 
in economic behaviour, and such structural changes may have become 
more pervasive since the global economic and financial crisis. Moreover, 
some economic and many financial considerations are not fully incorporated 
into the models used to generate the projections. More generally, monetary 
policy decisions may be based on analysis using more than one macro-
economic model, supplemented by informed judgment. And, within each 
of these models, there is uncertainty about the strength of the interactions 
between economic variables and about the economic data.33 Finally, the 
Bank cannot foresee the size and nature of future shocks.

In this context of uncertainty, the Bank’s risk-management approach to the 
conduct of monetary policy goes beyond determining the most likely out-
come for the economy. It also seeks to identify the major risks the economy 
faces in either direction and to evaluate how policy should react if those 
risks were to materialize. For each decision, the Bank’s Governing Council 
can consider a number of potential paths for the policy rate that provide rea-
sonable confidence that the inflation target will be achieved over an accept-
able time frame, although each path will tend to have different implications 
for other aspects of the economic and financial environment.

In formulating monetary policy, the Governing Council weighs all of the 
risks to the economy (including to financial stability), the probabilities that 
these risks will be realized and the potential consequences of a policy error. 
Taking into consideration the various risks, estimates of the most appro-
priate horizon for returning inflation to target will always be imprecise and 
will vary depending on the nature and persistence of the shocks buffeting 
the economy. That is why having flexibility in the horizon over which the 
Bank seeks to restore inflation to target is crucial.

For example, there can be times when some policy paths that achieve the 
inflation target within the usual time frame could increase financial stability 
risk to an unacceptable level. The flexibility in the monetary policy frame-
work allows the Bank to opt for a policy path that aims to return inflation to 
target over a longer time frame than normal so that its policy actions do not 
significantly worsen financial stability concerns.

33 Issues related to the conduct of monetary policy when faced with uncertainty are explored in research 
on robust monetary policy rules (i.e., monetary policy responses to economic developments that 
generate reasonable outcomes across different models, while accounting for parameter and data 
uncertainty), including Levin and Williams (2003); Brock, Durlauf and West (2007); and Cateau (2007).
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Risk management does not mean that the central bank will adjust policy to 
try to lean against every emerging financial imbalance. An inflation-targeting 
central bank must always direct its policy tools first at achieving the inflation 
target. Even in extreme conditions, when financial conditions may make 
it unlikely that the inflation target will be achieved over a reasonable time 
frame, monetary policy may not be an effective tool for addressing financial 
stability risks.

Another example is related to uncertainty associated with the links between 
strong demand and production capacity. Flexibility regarding the time frame 
for returning inflation to target provides a mechanism to manage risks asso-
ciated with the permanent destruction of capacity that may occur in a long 
and severe recession. In particular, a near-term upside risk to inflation asso-
ciated with strong demand growth may be balanced with a downside risk 
to inflation associated with an endogenous supply response to the strong 
demand. This supply response includes investment spending that facilitates 
the rebuilding of production capacity and job creation, thereby leading to a 
higher profile for potential output and resulting in a somewhat longer time 
frame before inflation returns sustainably to target.

Risk management does not imply that risks to the inflation outlook should 
always be balanced. For example, when inflation is close to the border of the 
inflation-control range—just above 1 per cent or just below 3 per cent—risks 
that inflation could fall outside the range are greater than if inflation is closer 
to the middle of the range. Moreover, for policy decisions, the risk of inflation 
falling below 1 per cent implicitly outweighs the risk of inflation being greater 
than 3 per cent. This is because possible ELB constraints to policy are more 
relevant when inflation is lower.34

The Bank’s scope to exercise appropriate flexibility is founded on the cred-
ibility built up through its demonstrated success in achieving the inflation 
target and on its regular, clear and transparent communications. The Bank’s 
record of more than 25 years as a successful inflation-targeting central 
bank has helped individuals and businesses make financial decisions with 
confidence and has contributed to sustained economic growth and price 
and financial stability. The renewal of the agreement on the inflation-control 
target provides the framework to extend this track record of policy success 
for another five years.

34 An asymmetric policy is consistent with the prescriptions of the literature on optimal monetary policy 
at the ELB for nominal interest rates. When faced with large negative shocks to underlying inflation, 
monetary policy could both front-load and back-load stimulus. Front-loading would entail cutting rates 
more aggressively than normal and signalling a willingness to use all necessary measures to limit the 
decline in inflation. Back-loading would incorporate communicating the intention to be cautious when 
raising rates in recognition of asymmetric risks closer to the lower bound of the inflation-control range. 
In particular, the risks associated with a faster return to target, or a temporary overshoot of the target 
from below, would be lower than the risks of a further undershoot of the target. For example, pre-
recognition of the need for caution in raising rates could lead to lower long-term interest rates and a 
weaker exchange rate during an ELB episode, lessening the severity of the downturn.
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appendix: Issues for 
further research
To ensure that Canada’s inflation-targeting framework remains current with 
ongoing economic developments and consistent with international best 
practices, it is important to continuously examine ways to enhance the 
existing framework. The environment in which monetary policy is conducted 
has been evolving substantially over recent years, and the tool box of central 
banks has expanded rapidly. Within this environment, the Bank of Canada is 
committed to continuing its research on the monetary policy framework and 
its implementation.

This research will reassess the ability of monetary policy to stimulate the 
economy, since, despite years of expansionary policy, the recovery in many 
economies remains tepid, especially in countries whose financial systems 
were impaired or had to undergo significant deleveraging. In light of this, it 
is important to study the effects and effectiveness of both conventional and 
unconventional monetary policies, particularly in a small open economy. 

Over the coming years, several central banks will begin exiting from their 
unconventional monetary policies. Their experiences through this process 
will allow for a more complete assessment of the effectiveness of the various 
measures and will help the Bank assess the extent to which these unconven-
tional monetary policies should become part of its standard tool kit. 

The changing role of monetary policy since the 2007–09 global economic and 
financial crisis has also had substantial effects on the way central banks com-
municate with their various stakeholders and on the growing importance of 
their contribution to the public economic debate. For example, central banks 
needed to explain the functioning of unconventional monetary policies and, 
at the effective lower bound, used their communication in the form of forward 
guidance as a policy instrument. With the incorporation of financial stability 
considerations into monetary policy, there is now more public debate about 
the role of central banks. The Bank will therefore conduct research on the 
relevant communication channels that it should pursue.

Improving policy decisions in an environment with complex trade-offs will 
also remain on the Bank’s research agenda. In particular, the Bank will study 
the impact of regulatory changes and the effectiveness of macroprudential 
policies and their implications for monetary policy. In addition, research will 
examine the optimal mix of monetary, macroprudential and fiscal policies, 
including their interactions and coordination. 

While these will be ongoing areas of Bank research in the years to come, 
the Bank will adjust its research according to changing circumstances. It 
will therefore reassess its research work plan on a regular basis and react to 
evolving needs in a flexible manner. 
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